To examine the behavior in the receptor-acceptor system of glucocorticoids of different biopotencies,
The administration of glucocorticoid to rats induces a rapid depletion of glucocorticoid receptor in the cytosols of target tissues (Ichii, 1981) . The depletion of cytoplasmic receptor after the administration of steroid hormones has been attributed to the translocation of receptors to nuclei after binding with hormones (Mester and Baulieu, 1975) . The translocated hormone-receptor complexes bind to putative acceptor sites where their interactions at the genomes alter cellular functions (Bloom et al., 1980) . The nuclear receptors then recycle to the cytoplasm upon liberating ligands to replenish the cytoplasmic receptor (Ichii, 1981) . From these observations, it is reasonable to assume that the stability of the receptor complexes participates in the determination of the length of cytoplasmic receptor depletion. The rate and period of the cytoplasmic receptor depletion in rat livers induced by the administration of glucocorticoid are well correlated with the ability to induce tyrosine aminotransferase (Izawa et al., 1982) . The biopotency is high in dexamethasone (Dex), low in corticosterone (Cort) and intermediate potency is observed in prednisolone (Pred) when evaluated by the rate of tyrosine aminotransferase induction in the rat liver (Izawa et al., 1982) , and the period of receptor depletion is relatively long in target tissues of Dex administered animals, while replenish-ment of the cytoplasmic receptor takes place earlier in Pred and Cort treated animals (Ichii, 1981) . Comparison of behavior in the receptor-acceptor system of steroid hormones which exhibit different biopotencies seems to be one of the possible approaches to elucidate the action of steroid hormones.
In the present study, to examine whether or not the length of the depletion period is related to the stability of receptor complexes bound to glucocorticoids of different biopotencies, the rate of liberation of ligand from receptor complexes bound to Dex, Pred and Cort in cytosols, nuclei and nuclear extract from the rat liver was compared. In addition, factors which influence the stability of receptor complexes in these preparations were also examined in the hope of shedding light on the process of ligand liberation from receptor complexes, since mechanism and factors involved in the liberation of ligand from receptor complexes has not been fully clarified.
Materials
and Methods
[1, 2, 4-3H] Dex (42 Ci/mmol), [2, 4, 6, 7 -3H] Pred (59 Ci/mmol) and [1, 2-3H] Cort (43 Ci/mmol) were obtained from the Amersham (U. K.). 3H-Pred was diluted with radioinert Pred to make the specific radioactivity equivalent to the other labelled steroids before using. Radioinert steroids, phenylmethylsulfonylfluoride (PMSF), antipine, bovine serum albumin (BSA) and histone were purchased from Sigma Chem. Co. (USA). For chromatography, silica-gel (GF254, Merck), Sephadex G-25 and G-100 (Pharmacia, Sweden)were used. All other reagents used were of analytical grade.
Animals and tissue preparations
Male Wistar rats weighing 160-170 g were adrenalectomized and used for experiments between 10 and 20 days post-operation. The animals were sacrificed by cervical dislocation and the livers were perfused in situ with isotonic saline via the portal vein. To prepare cytosols, livers were homogenized in 2 volumes of ice-cold buffer Analytical methods Protein and DNA were determined by the method of Lowry et al. (1951) and Burton (1968) nuclear-bound receptor complexes, some characteristics of the nuclear-bound receptor complexes formed in vitro were compared with those formed in vivo. The rate of extraction with 0.4 M KCl and 0.5% Trition X-100 and susceptibility to DNase II digestion did not make it possible to discriminate between the two types of nuclear-bound receptors examined (Table 1) . Furthermore, most of the nuclear-bound radioactivity was located in chromatin fractions in both instances, but the radioactivity in the euchromatin fraction was somewhat higher in the nuclear-bound complex formed in vitro (Fig.  4) .
Higher temperature accelerated the decay of nuclear-bound receptor complexes. The 3H-Pred and 3H-Cort labelled receptors were liberated from the nuclei more rapidly than that labelled with 3H-Dex (Table 2 and Fig.  5 ). Most of the liberated radioactivity was free ligand, which was revealed by a gelfiltration with Sephadex G-100 (Fig. 6) Nuclei labelled with 3H-Dex in vitro and in vivo were prepared as described in the legend to Table 1 and fractionated into subnuclear fractions by the method of Tata and Baker (1974) , Eu-and Hetero-denote euchromatin and heterochromatin, respectively. For details and composition of other fractions, refer to the original paper of Tata and Baker (1974) . 
Discussion
Administration of steroid hormones to animals leads to a rapid drop in the number of cytoplasmic receptors in target tissues (Anderson et al., 1975 , Bloom et al., 1980 , Ichii, 1981 , Izawa et al., 1982 , Mester and Baulieu, 1975 , Rousseau et al., 1973 this has been attributed to translocation of steroid hormone-receptor complexes to nuclei. In glucocorticoids, it was reported that the length of the cytoplasmic receptor depletion period in target tissues was dependent on the dose of hormone administered (Ichii, 1981) and correlated with the rate of tyrosine aminotransferase induction (Izawa et al., 1982) . In the present study, as a clue to elucidating the mechanism of the long and short depletion period of cytoplasmic receptors in the biologically potent and less potent glucocorticoids, the stability of receptor complexes bound to glucocorticoid of different biopotencies in cytosols, nuclei and nuclear extracts was compared. Relative potencies depleting the cytoplasmic receptors and inducing tyrosine aminotransferase are 50 : 5 : 1 for Dex, Pred and Cort, respectively (Ichii, 1981 , Izawa et al., 1982 . Therefore these 3 glucocorticoids were chosen to label the receptors for the purpose of the present study. ( Figs. 1 and 2 ). It is not likely that molybdate and DTT prevent the simple dissociation of ligand, and the dilution effect is not able to be explained by the stimulation of simple dissociation, therefore, data obtained in the experiments on cytosols indicate that the process which is blocked by the addition of molybdate and DTT and metabolic transformation of the ligands may play a major role in the liberation of ligands from receptor complexes. For these reasons, differences observed in the rate of ligand liberation from complexes bound to 3 glucocorticoids cannot be ascribed to the differences in the binding affinity of ligands to cytosol receptors. The stabilizing effect of molybdate, DTT and ATP on the unoccupied glucocorticoid receptor has been extensively investigated by Pratt and his associates (Leach et al., 1979 , Nielsen et al., 1977 , Sando et al., 1977a and 1977b . Housley et al. (1982) attributed the inactivation of glucocorticoid binding to protein phosphatases but the addition of protein phosphatase inhibitor II prepared from rat muscle by the method of Ingebritsen and Cohen (1983) and trifluoperazine, inhibitor of Ca2+-dependent protein phosphatase, to the labelled cytosol did not evoke an observable effect on the liberation of ligands (data not shown).
In the complexes bound to nuclei and in the nuclear extract, molybdate and DTT do not prevent ligand liberation, while the addition of BSA, which is not effective in preventing ligand liberation in cytosols, lowers the rate of ligand liberation. Therefore, different factors may be responsible for the liberation process of nuclear bound complexes and complexes in the nuclear extract. The addition of other proteins such as histone and cytosol protein do not show any prominent effect on the system where BSA is effective (Figs. 5 and 9) . BSA prevented the denaturation of purified glucocorticoid receptor frozen in dilute solution (unpublished observation) 
